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2191 (2002)). In th e s e reports, r e s e arch e rs us e d th e fluorophores (mostly organic las e r dyes) to 
visualiz e or t e st th e SPR e nhanced int e ractions. Th e ir studies show that th e fluorescenc e 
intensity of th e fluorophor e s locat e d n e arby m e tal nanoparticl e s can b e e nhanced by a factor as 
high as -10^ with on e photon mod e of e xcitation and ■ 10 ^- with two photon mode of excitation, 
and Raman signal for fluorophor e s which ar e in contact with m e tal nanopartiol e can b e enhanc e d 
by-40" ^^M. Moskovits: Rev. Mod Phys. 57, 783 (1985); T.L.Haslott, L. Tay, M. Moskovits: J. 
Ch e m. Phys. 1 13, 16 4 1 (2000), and r e f e r e nc e s ther e in; K. Kn e ipp, Y. Wang, H. Kn e ipp, L.T. 
P e rohnan, L Itzlcan, R.R. Dasari, M.S. Fold: Phys. Rev. Lett. 78, 1667 (1997); Gryczyn s ki c t al., 
"Multiphoton e xcitation of fluor e sc e nc e n e ar m e tallic particl e s: e nhanc e d and localiz e d 
excitation", J, Phys. Chem. B, 106, 2191 (2002)). The observed SPR enhanced interaction of 
m e tal nanoparticl e s with fluorophor e s was also associat e d with int e nse d e composition of 
fluorophore s wh e n fluorophor e s wher e at a distanc e of 20 nm or l e ss from m e tal nanoparticl e s 
(Ditlbachcr H. ct al., AppL Phys, B 73, 373 377 (2001)). 

The present invention e xpands th e abov e sci e ntific findings to provides a novel methodology, a 
new composition, and new applications that are based upon on the surface plasmon resonance 
(SPR)-enhanced interactions of nanoparticles embedded into a mat e rial body with the nearby 
biological and chemical substances, and with the mat e rial body, a n e w m e thod of a The sur&ce 
plasmon resonance enhanced interactions of metal nanoparticles with biological substances 
and/or chemical substances thai leads to biochemical/biophysical modifications or destruction of 
biological substances in the body. Biological substances considered in this invention are: a 
biomolecule, bacteria, living tissue, cells, virus, human body, animal body, and other livmg 
biological species. 
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In the CLAIM section. 

Applicant amended the Claim section in compliance with 37 CFR 1.121. Applicant 
amended claims 1, 2, 5, 7, 9, 10, 16-20 that find basis in the original specification, and cancelled 
claims 3, 4, 6, 8, 1 1-15. No new matter has been inserted into the amended claims. The 
amended claims and a clean copy of the pending claims are shown on the following pages. 
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Listing of Claims: 

1 . (currently amended): A composition comprising: 

a) a nanoparticle; 

b) a substance attached to the nanoparticle or located nearby the nanoparticle; and 

c) a plasmon source. 

A m e thod and a composition of a plosmon e nhanc e d body tr e atment and bact e rial killing 
compris e s of: 

a) Surfac e plasmon r e sonanc e and a metal nanoparticl e int e racting with a n e arby 
biological substance, 

b) Surfac e plasmon r e sonanc e and a m e tal nanoparticl e int e racting with a n e arby 
biological substanc e and with a n e arby ch e mical agent, 

c) Surfac e plasmon r e sonanc e and a m e tal nanoparticl e int e racting with a n e arby 
biological substanc e in th e pr e s e nce of el e ctromagn e tic radiation, 

d) Surfac e plasmon r e sonanc e and a m e tal nanoparticle int e racting with a n e arby 
biological substanc e and with a n e arby ch e mical ag e nt in the pr e sence of 
e l e ctromagnetic radiation, 

e ) A source for generating surface plasmon resonanc e in the metal nanoparticl e , 

f) An e l e ctromagn e tic radiation source. 

2. (currently amended): The composition of claim 1, wherein the substance is a biological 
substance or a chemical substance. Th e m e thod of claim 1, wher e in th e biological 
substanc e is s e l e cted from a group consisting of a biomolecule, tissue, skin, c e lls, body 
organs, bacteria, virus, pathog e n, bioch e mical warfar e ag e nt, human body, animal body. 

3. (cancelled): Th e method of claim 1, wher e in the chemical agent is an inorganic mol e cul e , 
organic molecul e , mixtur e of inorganic and organic mol e cules, drug. 
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4. (cancelled): Th e m e thod of claim 1, wh e r e in th e ch e mical ag e nt is hydrogen p e roxide. 

5. (currently amended): The composition of claim 1, wherein the nanoparticle is selected 
from the group consisting of metal or metallic compound. Th e m e thod of claim 1, 
wh e rein th e metal nanoparticl e is a m e tal^ m e tallic salt, e lectric conductor, el e ctric 
sup e rconductor, e l e ctric s e miconductor. 

6. (cancelled): Th e m e thod of claim 5, wher e in th e m e tal is s e l e ct e d from a group consisting 
of silver, ruth e nium, platinum, rhenium, rhodium, osmium, iridium, copp e r, zinc, nickel, 
chromium magn e sium, iron, palladium, gold, titanium, titanium dioxide, silver nitrat e , 
alkalin e e arth metal, gold, copp e r, silv e r oxid e , silv e r ion. 

7. (currently amended): The composition of claim 1, wherein the nanoparticle is uncoated 
or coated with a coating selected from the group consisting of a biorecognitive, bioactive, 
environmentally sensitive, chemorecognitive, chemically active, medically active, 
coating containing drug, polymer, dielectric or semiconductor. Th e m e thod of claim 1, 
wher e in th e m e tal nanoparticl e is coat e d with a bior e cognitiv e mat e rial, bioactiv e 
mat e rial, diel e ctric mat e rial, ch e morecognitiv e mat e rial, chemical activ e mat e rial, 
polym e r, e nvironm e ntally s e nsitiv e polymer, polym e r containing drug. 

8. (cancelled): Th e m e thod of claim 1, wh e r e in th e m e tal nanoparticl e is not coat e d with 
mat e rial. 

9. (currently amended): The composition of claim 1, wherein the nanoparticle has size 
within a range of 0. 1 nm to 20,000 nm in at least one of the nanoparticle 's dimensions. 
The method of claim 1, wh e r e in the m e tal nanoparticl e size is in a rang e of 1 nm to 
20,000 nm in at l e ast on e of th e dim e nsions. 

10. (currently amended): The composition of claim 1, wherein the nanoparticle has a shape 
or a structure selected from the group consisting of thin film, colloid, fiber, metal island, 
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shell or nanowire. The m e thod of claim 1, wh e r e in th e metal nonopartiolos is a thin film» 
colloid, fib e r, m e tal island, nanowir e . 

11. (cancelled): Th e m e thod of claim 1, wh e r e in a distanc e of th e surfac e plosmon r e sonanc e 
e nhanc e d interaction is fi^om the metal nanoparticl e s (0 nm) up to 10,000 nm. 

12. (cancelled): Th e m e thod of claim 1, wh e r e in th e e l e ctromagn e tic radiation sourc e is 
sel e cted from a group consisting of a laser with singl e wav e l e ngth, las e r with plurality 
wav e l e ngths, las e r diod e , light e mitt e d diod e , lamp, biolumin e sc e nc e , sunlight, 
ch e miluminescenc e , e lectrolumin e scenc e , metal nonopartiol e lumin e scenc e . 

13. (cancelled): Th e m e thod of claim 1, and 12, wh e r e in th e electromagn e tic radiation sourc e 
is a singl e wav e l e ngth sourc e of polariz e d or unpoloriz e d light with wav e l e ngth betw e en 
200nmto 10,000 nm, 

14. (cancelled): Th e m e thod of claim 1, and 12, wher e in th e el e ctromagnetic radiation source 
is plurality wavelengths source of polariz e d or unpolariz e d light with wavel e ngths 
b e tw ee n 200 nm to 10,000 nm. 

15. (cancelled): Th e m e thod of claim 1, wher e in th e surface plasmon r e sonanc e is g e n e rat e d 
by el e ctromagn e tic radiation in a singl e photon mod e of e xcitation, multi - photon mode of 
e xcitation. 

16. (currently amended): The conq)osition of claim 1, wherein the conq)osition is used in 
body treatment, body heakh prevention, cosmetic treatment, anti-bacterial treatment, anti- 
virus treatment, anti-odor treatment, anti-cancer treatment or sun related prevention 
treatment. The method of claim 1, wh e r e in th e body treatment is a joints tr e atment, tissue 
treatm e nt, cosm e tic treatm e nt, cosmetic prevention, r e juv e nating treatm e nt, th e mpy 
treatment, bacterial disease tr e atment, antibact e rial treatm e nt, virus treatment, cancer 
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tr e atm e nt, biostimulation treatm e nt, ontiodor treatment, sun pr e v e ntion tr e atm e nt, 
sunburn tr e atment, skin bum treatm e nt, wound tr e atment, antiinflammation treatm e nt. 

17. (currently amended): The composition of claim 16, wherein the composition is placed at 
a specific location in/on the body and remain in the location during treatment. The 
m e thod of claim 1, 7, and 8 , wh e r e in th e body tr e atm e nt is perform e d at a s p e cific 
location in the body, wh e re said the m e tal nanoparticle r e mains in th e location for th e 
body treatm e nt. 

18. (currently amended): The composition of claim 1 is fiirther provided with at least one 
additional type of plasmon source or with at least one additional substance. Th e m e thod 
of claim 1, wh e r e in th e surfac e plasmon r e sonance e nhanced body tr e atm e nt and bacterial 
manag e m e nt is additionally e nhanc e d by th e n e arby pr e s e nc e of el e ctromagn e tic 
radiation, th e ch e mical ag e nt, e l e ctromagn e tic radiation and th e ch e mical ag e nt. 

19. (currently amended): The composition of claim 1, wherein the composition is 
additionally used in a device or a product that benefiting body health or bacterial 
management. Th e m e thod of claim 1, wh e r e in bact e rial killing is appli e d to: air 
conditioning and h e ating system, air humidity control syst e m, air v e ntilation system, 
disinf e ctant product, antis e ptic product, wat e r supply lin e , wat e r contain e r, s e ptic tank, 
bathtub, whirlpool, Jacuzzi, swimming pool, d e ntal wat e rlin e s, food t e chnology, anima l 
food technology, household cleaning product, kitch e n product, product for pets, cosm e tic 
product, hygi e ne product, m e dical bio - saf e ty product, hair product, laundry product, 
t e xtil e material, pharmaceutical product for human, pharmaceutical product for animal, 
health suppl e m e nt product, drinking wat e r product, b e v e rag e product, paint product, 
biod e fense product, furnitur e preserving product, art pres e rving product, sunburn 
protection product, sun - tanning t e chnology. 
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20. (ciirrently amended): The composition of claim 1, wherein the plasmon source is 

selected from the group consisting of electromagnetic, sonic, electric, magnetic, thermal, 
or ionic radiation. Th e m e thod of claim 1, wh e r e in th e sourc e for g e n e ration surface 
plasmon r e sonanc e in th e m e tal nanoparticl e is e l e ctromagn e tic radiation, sonic wav e 
technologies, e l e ctrical t e chnologi e s, magnetic t e chnologi e s, radiation technologies. 
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